Background: Psoriasis is a chronic, immune-mediated dermatological disease associated with substantial economic, clinical, and humanistic burden. Objective: The aim of this study was to understand the disutility of patients with psoriasis vulgaris, using mean baseline EuroQoL five dimensions (EQ-5D) index scores reported in the published literature, and to compare this to patients with other chronic diseases. Methods: Two systematic literature searches were conducted according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines. Searches were conducted in ten databases including Embase, MEDLINE, and the Cochrane Central Register of Controlled Trials (CENTRAL). The first search (December 2013) used search terms psoria* AND (EQ5D OR EQ OR EUROQoL). Only publications of original research, which reported baseline EQ-5D scores for mild/moderate/severe psoriasis, were included. The second search (March 2014) used the terms (systematic review) AND (EQ5D OR EQ 5D OR EuroQoL). Titles were screened by two independent reviewers. Four independent reviewers reviewed titles and full-length papers. EQ-5D scores for psoriasis patients were qualitatively compared with scores from patients with other chronic diseases identified through the literature search. Results: Of 133 publications on psoriasis, 12 met the inclusion criteria. The mean EQ-5D index scores for psoriasis (all severities) ranged from 0.52 (standard deviation: 0.39) to 0.9 (standard deviation: 0.1). Of the 48 results from the second search, six met the inclusion criteria. The reported EQ-5D lower limit for other diseases ranged from 0.20 (Type 2 diabetes mellitus) to 0.66 (liver diseases). The highest EQ-5D estimates for other diseases ranged from 0.79 (liver diseases) to 0.93 (cancer patients). Both lower and upper EQ-5D estimates in psoriasis patients were within the range of those reported for other chronic diseases. Conclusion: Comparative studies of morbidity are relevant in health care studies and patient advocacy. This systematic review demonstrates that the ranges of disutility among psoriasis patients are within the ranges of other chronic diseases (cardiovascular diseases, diabetes, endstage renal diseases, liver diseases, cancer, and visual disorders).
Introduction
Psoriasis is a chronic, immune-mediated dermatological disease with an estimated prevalence ranging between 0.91-8.5% worldwide. 1 It is estimated that half of psoriasis patients (52%) have a mild form of the disease (,2% body surface area [BSA] coverage), 36% have moderate disease (3%-10% BSA), and 12% have severe disease (.10% BSA) (based on United Kingdom data).
2 Symptoms (including itching, scales, and redness) can be alleviated by appropriate treatment, but no cure exists. 4, 6 Due to the immediate visibility of the disease, psoriasis can lead to considerable psychological stress and psychosocial disability, with acute feelings of stigmatization. Psoriasis reduces the self-esteem and emotional well-being of patients and can adversely affect social activities and intimate relationships. 5, 7 In a survey of UK psoriasis patients, nearly three quarters reported that psoriasis limits their social activities, half reported that it causes them to cancel social engagements, and one-third suggested that the condition made it difficult to make new friends. 8 Depression is recognized as a significant comorbidity related to psoriasis, with one study reporting that 46% of the psoriasis population had higher depression scores than individuals with psychiatric problems. 9 Another study found that 5.5% of psoriasis patients reported active suicidal ideations. 10 Furthermore, the physical complications of psoriasis (including itching, joint inflammation, and pain) can lead to difficulties in performing activities of daily living such as climbing stairs, housework, and bathing. 3 Although the physical, social, and psychological difficulties linked to the condition are well reported, the resulting burden to patients' overall health-related quality of life (HRQoL) is underestimated. 10 In spite of the immediate visibility of skin diseases, physicians' and patients' assessment of the impact on HRQoL does not always correlate. 11 Several dermatology/ psoriasis-specific tools have been used to investigate HRQoL in psoriasis patients. While there are clear benefits of using disease-specific measures to assess HRQoL, these tools do not enable comparison with outcomes in nondermatological conditions. 10 Previously, results from the generic HRQoL instrument Short Form-36 (SF-36) demonstrated that disability levels in psoriasis patients are comparable to major medical disorders such as cancer. 12 However, no literature review has used a systematic approach to compare the HRQoL of psoriasis patients based on the EuroQoL five dimensions (EQ-5D)-derived 13 disutility values with that of other chronic disease sufferers.
The current study aimed to systematically review the EQ-5D values in clinically diagnosed or self-assessed psoriasis patients, and thus estimate the disutility of patients suffering from the disease, and furthermore to compare the EQ-5D scores of psoriasis patients with those of patients with other chronic illnesses.
Methods
Two systematic literature reviews were conducted. The objective of the first literature search was to identify EQ-5D-derived utility values for psoriasis patients. The aim of the second search was to identify published systematic literature reviews, which reported utility values in other chronic diseases, beyond psoriasis. Both literature reviews were designed and presented in compliance with the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines. 14 To avoid selection bias, the specific chronic diseases were not predetermined, and the list of chronic diseases reviewed was based on the results of the broad literature search.
Use of the eQ-5D
The EQ-5D is a nonspecific, self-reported instrument used as a measure of health outcomes or general health status validated for use across a wide range of health conditions. The tool covers five dimensions of the responder's perceived problems: mobility; self-care; usual activities; pain/ discomfort; and anxiety/ depression. For each dimension, the patient selects one of five descriptors that best describes the extent of their problems (eg, "I have no problems in walking about" to "I am unable to walk about"). The descriptors are converted into numerical values, resulting in a distinct five-digit health profile for the patient (eg, 12113), indicating the relative impact of each dimension on their HRQoL. Each health profile is associated with a single utility index value ranging between 0 and 1 (where 0= dead and 1= full health) based on a weighted value set derived from previous studies. The EQ-5D also includes a Visual Analog Scale (VAS), on which respondents indicate their general state of health on a scale from 0 to 100, where 0= worst health imaginable and 100= best health imaginable. By assessing the five aspects of HRQoL, the individually weighted EQ-5D domain scores provide a single overall utility index value that is nondisease-specific. This enables the comparison of the HRQoL impact of psoriasis with that of other chronic diseases, allowing for informed decisions to be made on resource allocation to ensure both value for money and the improvement of patient outcomes.
eligibility criteria and search terms
To be included in the first literature review (psoriasis), studies were required to report EQ-5D-derived utility index scores at baseline. Studies that only reported EQ-5D graphically or as a percentage change over time, or those that did not report EQ-5D scores separately for the psoriasis population were 
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Qol in psoriasis excluded. Studies were excluded where patients were known to have psoriasis-related comorbidities. Only full-length publications reporting the results of original research in English language were included. The search terms used were (EQ5D OR EQ 5D OR EuroQoL) AND (psoria*).
The second literature review (in other disease areas) included only systematic literature reviews that reported EQ-5D utility index scores. Studies that did not specify EQ-5D-derived utility values were excluded. Reviews that did not report directly on primary publications were excluded (eg, reviews on cost utility studies). Publications on the validity of patient-reported outcomes and discussion papers on general HRQoL in various disease areas were also excluded. Only results with full-length articles available in the English language were reviewed. The search terms used were (EQ5D OR EQ 5D OR EuroQoL) AND (systematic review). 
information sources

study selection
Titles were screened against the inclusion criteria by two independent reviewers. Subsequent screening (of abstracts and full-text articles) involved four independent reviewers. Disagreement between reviewers at any stage was discussed and resolved by consensus opinion.
Data collection
Results were captured in a data extraction table. For studies on psoriasis (Table 1) , the mean EQ-5D index scores and VAS scores were organized according to study. Where two VAS scores were reported for one study (ie, one for moderate psoriasis and one for severe psoriasis), both scores were extracted and reported. 
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For systematic literature reviews of other chronic diseases, the highest and lowest reported values for the mean utility index score (at baseline) were extracted. These were referred to as the upper and lower limits for each disease. Upper and lower limits of mean VAS scores were also extracted (reported to the nearest integer). The utility values obtained from this search were used as a benchmark for comparisons with results in psoriasis patients. As confidence intervals or standard errors were not available for all papers, a meta-analysis was not conducted. Therefore, studies were not assessed for bias or quality, as this was not necessary in terms of answering the research question. However, the risk of bias was minimized by adhering to the strict methodology outlined above. Utility index scores were not modified (weighted) according to the sample size of the study from which they were extracted. The data reported are only mean index values; the ranges in our data reflect differences across different studies.
Results study selection Figure 1A shows the article selection process for the systematic review of EQ-5D-derived utility values for psoriasis patients, based on the PRISMA guidelines.
14 After the removal of duplicates, 133 references were identified. 
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Qol in psoriasis ing a screen of titles, 67 articles were excluded. The abstract screening process excluded a further 47. The remaining 19 were reviewed as full-text articles, and a further seven were excluded due to nonreporting baseline EQ-5D utility index scores. A total of 12 articles were available for inclusion in the final review. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Figure 1B shows the article selection process for the second systematic review of systematic literature reviews with utility values in other chronic diseases. This search identified 48 results, 34 of which were excluded on the basis of title. A further eight articles were excluded following abstract screening, leaving six systematic literature reviews for inclusion in the final review. [27] [28] [29] [30] [31] [32] Each of the included systematic literature reviews employed a similar methodology to the psoriasis literature review, both in terms of search strategy and data extraction. Papers were only included if they reported EQ-5D results from primary data sources in a predefined type of disease, were published in English, and had clearly defined inclusion criteria and methodology. Therefore, the outcomes extracted from both the first and second systematic literature reviews were comparable. Neither of the searches were limited by year of publication (Table 2) .
study characteristics
The 12 articles selected from the literature search on psoriasis reported data from three randomized controlled trials (RCTs), four cross-sectional studies, two retrospective studies, one prospective study, and one case-control study (Table 1) . [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Figure 1 PRISMA flow charts of the selection process for including studies in the systematic reviews. Notes: (A) studies reporting eQ-5D scores for psoriasis patients. (B) studies reporting eQ-5D scores for other chronic diseases (not including psoriasis). Abbreviations: n, number; EQ-5D, EuroQoL five dimensions; SF-36, Short Form-36; PRISMA, Preferred Reporting Items for Systematic reviews and Meta-Analyses.
Reviews identified in BIOSIS Previews
Reviews included for abstract review (n=14)
Reviews included for full-text review (n=6)
Reviews reporting EQ-5D (n=6)
Reviews excluded in third round on the basis of full-text articles (n=0)
Reviews excluded in the second round on the basis of abstract (n=8)
Reviews excluded in the first round on the basis of title (n=34)
Does not report EQ-5D index score (n=4) Not disease specific (n=1) Not EQ-5D reported separately (pooled with SF-36) (n=1) Not specific for one disease area (n=1) The review is not based on primary research 
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Two of these studies did not report disease severity; one reported on patients with mild, moderate, or severe psoriasis; and nine reported only on moderate-severe psoriasis. Seven of the 12 studies involved patients taking active treatments; in these cases, only the baseline scores were reported. The six articles selected from the literature search in other chronic diseases provided EQ-5D scores for cardiovascular diseases, Type 2 diabetes mellitus, end-stage renal diseases, liver diseases (including hepatitis A/B/C, ascites, and cirrhosis), cancer, and visual disorders. [27] [28] [29] [30] [31] [32] The number of studies included in these systematic literature reviews ranged from 27 to 66. Key details of each article are summarized in Table 2 .
Results of individual studies: eQ-5D utility index scores
The mean baseline EQ-5D utility index scores for patients with psoriasis ranged from 0.52 (standard deviation: 0.39) 24 to 0.9 (standard deviation: 0.1) 21 for all disease severities (Figure 2 ). The median EQ-5D index score was 0.72. 25 All baseline EQ-5D scores in psoriasis patients were within the range reported for other chronic diseases (0.20-0.93).
The reported EQ-5D lower limit for all other chronic diseases ranged from 0.20 to 0.66. The lowest utility index scores were reported in literature reviews of studies in Type 2 diabetes mellitus (0.20) and cardiovascular diseases (0.24). 27, 28 Of the lower estimates for all diseases, the highest 
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Figure 2
Mean baseline eQ-5D utility index and Vas score estimates for psoriasis patients. Notes: scale for utility index score: 0= dead; 1= full health. scale for Vas score: 0= worst health imaginable; 100= best health imaginable. Rosen et al 21 reported utility scores to one decimal place (all other studies reported to two decimal places). Abbreviations: EQ-5D, EuroQoL five dimensions; VAS, Visual Analog Scale; mod, moderate; NR, not reported. 
Figure 4
Upper and lower eQ-5D Vas score estimates for psoriasis and other chronic diseases. Notes: scale: 0= worst health imaginable; 100= best health imaginable. Rosen and Wade were included in the chart in order to distinguish them from the other psoriasis articles, highlighting that these only reflect the findings from two of the papers. Abbreviations: VAS, Visual Analog Scale; EQ-5D, EuroQoL five dimensions.
EQ-5D-derived utility values were reported in studies of visual disorders (0.64) and liver diseases (0.66). 30, 32 The disutility experienced by psoriasis patients was more substantial than this: the lowest EQ-5D utility score reported for psoriasis was 0.52 (similar to end-stage renal disease, at 0.44).
The reported EQ-5D upper limit across other diseases ranged from 0.79 (liver disease patients) to 0.93 (cancer patients). 30, 31 For all diseases (with the exception of liver diseases), the EQ-5D upper limit was within ±0.04 of the upper estimate for psoriasis (0.9 [26] ). For liver diseases, although the upper limit (0.79) appears considerably lower than the upper limit for psoriasis, the opposite trend was observed in the lower limits. The lowest EQ-5D estimate for psoriasis patients (0.52) is 0.14, lower than that for liver disease patients (0.66). 30 The upper and lower limits for EQ-5D index scores across all diseases (including psoriasis) are presented in Figure 3 .
Results of individual studies: eQ-5D Vas scores
The EQ-5D VAS scores for patients with psoriasis ranged from 50.7 to 75.1 ( Figure 2 ) with a median VAS score of 65.1 across all psoriasis studies. This was within the range reported for other chronic diseases -ie, 37-89.
The VAS lower limit reported for other chronic diseases ranged from 37 (cardiovascular diseases) to 64 (visual disorders). 27, 32 The lower limit reported for patients with psoriasis (50.7) was lower than that for patients with liver diseases, end-stage renal diseases, and visual disorders.
The range in the VAS upper limit for other chronic diseases was 70-89. Only the literature review on liver diseases reported an upper limit below that reported in psoriasis studies (liver disease upper limit: 60; psoriasis upper limit: 75.1). 25, 30 The upper and lower limits for EQ-5D VAS scores across all diseases (including psoriasis) are presented in Figure 4 .
Conclusion
This is the first systematic literature review to use the EQ-5D to compare the disutility in psoriasis patients with that of other chronic diseases. Consistent with previous estimates using the SF-36, 12 our results confirm and emphasize the significant disutility associated with psoriasis. Psoriasis patients suffer from the same deterioration in HRQoL as patients with other serious chronic diseases including cancer and cardiovascular diseases. In some cases, the disutility in psoriasis patients is more severe. The results indicate that psoriasis has a significant physical, social, and psychological impact, and is therefore a must-treat disease.
Limitations of this systematic review should be considered. No quality assessment was conducted. The absence of confidence intervals and standard errors in many studies did not allow for a meta-analysis of the data. Furthermore, there was no clear reporting of disease severity or other baseline characteristics, thereby prohibiting the assessment of or adjustment for bias or heterogeneity. This introduces limitations associated with qualitative comparisons. Where possible, articles were excluded if they reported on patients with psoriatic arthritis, but not all studies explicitly described such comorbidities within the inclusion or exclusion criteria. It is therefore possible that comorbidities such as psoriatic arthritis may have influenced the lower mean EQ-5D scores reported in those studies. The severity of psoriasis varied across the studies identified, and in two cases, severity was not reported at all. 18, 21 Of the psoriasis studies that reported disease severity, one study reported EQ-5D scores across a population with either mild, moderate, or severe psoriasis, 15 while nine studies reported only on moderate-severe psoriasis. 16, 17, 19, 20, [22] [23] [24] [25] [26] This may explain the large range between upper and lower utility estimates. Study design also varied -some papers reported retrospective or cross-sectional data, while others contained data from RCTs. It is possible that patients included in the RCTs were more likely to be suffering from a flare of psoriasis, as active disease is often an inclusion criterion for interventional studies. However, upon reviewing the data, we found no patterns or bias in the utility values of psoriasis patients according to study type.
Utility index scores were not modified (weighted) according to the sample size of the study. If study results had not been equally weighted, a different range of disutility for psoriasis may have been observed. For example, weighting the results would give more significance to one of the lowest utility index scores reported (0.59), deduced from a study population of 1.1 million patients. 18 The calculations used to derive EQ-5D scores in the literature identified are based on country-specific datasets, so scores may differ according to the valuation used. As the psoriasis studies did not explicitly describe the EQ-5D calculations employed, the possibility of minor score variations between countries cannot be ruled out. Where mentioned, study locations have been included in Table 1 .
Another important limitation of our review is that the psoriasis studies identified only reported the overall index utility values and VAS scores (ie, not the individual scores for the five domains of the EQ-5D -mobility, self-care, usual activities, pain/discomfort, and anxiety/depression). This prevents identification of any specific drivers of disutility in psoriasis patients. A previous study using the SF-36 identified physical, psychological, and social factors as contributors to the disutility associated with psoriasis. 12 Although the EQ-5D has been extensively used in a wide range of diseases, only six systematic literature reviews met the inclusion criteria for the second (nonpsoriasis) literature search. However, the six included systematic reviews each included at least 27 primary research studies (and in one case, 66 primary research studies). 27 This therefore suggests that the findings of the literature reviews are balanced between psoriasis studies and nonpsoriasis studies, and the qualitative comparison of EQ-5D scores between the two systematic reviews provides a good indication of the disutility associated with psoriasis compared to the chronic diseases reviewed (cardiovascular diseases, diabetes, end-stage renal diseases, liver diseases, cancer, and visual disorders). Further research to compare disutility in psoriasis with other chronic diseases is needed.
Given the substantial psychological impact of psoriasis, it is expected that anxiety/depression would be a greater driver of disutility than some other domains. Many chronic diseases are linked to depression (including cancer, diabetes, and heart disease), 33 but chronic dermatological diseases carry an additional burden due to the social stigma associated with skin abnormalities, which can lead to depression and other psychological issues. 7 It has previously been suggested that 90% of psoriasis patients have feelings of stigmatization due to their condition. 7 It is this social stigma that is thought to exacerbate the depression experienced by psoriasis patients, differentiating them from patients with other chronic diseases. The prominence of psychological issues in psoriasis was supported by one of the studies initially identified in this review. 34 Although scores were not reported for the individual EQ-5D domains, the study reported that 53% of psoriasis patients reported problems in the anxiety/depression dimension of EQ-5D. 34 This figure was higher than had previously been reported for patients with asthma, cancer, chronic obstructive pulmonary disease, heart disease, and diabetes (exact percentages not reported). 34 Further research is therefore warranted to better understand the drivers of reduced HRQoL in psoriasis patients. This could include the use of the disease-specific version of the EQ-5D for psoriasis (EQ-5D-5L-PSO) as a bolt-on instrument, which allows further exploration into the different dimensions of HRQoL. 35 The EQ-5D-5L-PSO covers skin irritation, appearance, self-confidence and social/relationship difficulties, in addition to the original five dimensions of the EQ-5D. As a more specific tool, this could also be used to investigate the differences in HRQoL between mild, moderate, and severe psoriasis patients.
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